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We, OaGAKON LAUonATOMEs Limited, 
* British. Company, of Brettenkam 
House, Lancaster Place, London, "W.C.2, 
do hereby declare the invention, for 
which we pray that a patent may be 
granted to us, and tke method by which 
it is to be performed, to be particularly 
described in and by the following state- 
ment : — 

The present invention relates, to a new 
and improved, cyclopentanopolvhydro- 
phenanthrene derivative and method *w 
its production and it is pQtrticulaxly con- 
cerned with the production of a biologi- 
cally active testosterone, derivative, hav- 
ing both a longer duration of biological 
activity ;>*nd also a higher degree of 
activity than known derivatives. 

In previous attempts tto produce testo- 
sterone derivatives having a longer dura- 
tion of activity than the commonly used 
simple -esters, such as the rxropionate, 
benzoate or phenylacetate, it has 
been proposed to utilise the cyclorjentyl- 
propionate and the cyclohexylpropionate. 

It has now been found that outstand- 
ingly successful results are obtained by 
the hitherto unknown testosterone P~ 
phenylpropionate. Xti has been found by 
experiment t<hat this substance main- 
tains its action for a much longer period 
than the simple esters and at least to the 
same extent as the cyclopeniylrxropion- 
ate or cyolohexylpropionat© derivatives 
and in addition it somewhat surprisingly 
exhibits a high degree of activity than 
either the simple esters and at least to the 
same extent as the cyclopentylpropionate 
and cyclohexylpropionate derivatives. 
Thus, for example, the growth of 
seminal vesicles in castrated rots, ob- 
tained by injecting testosterone ^-phenyl- 
propionate is- approximately equal to 
that obtained by injecting four to nve 
times the weight , of the propionate and 
the duration of activity is three or four 
times as long. 
IPrice 2/8] 



The new derivative according' to the 
invention can be prepared by condensing 
testosterone with jp-pheuyl^ropionic an- 
hydride either alone, in which case the 
reaction time is shortened by heating to 
a temperature of the order of 100° C, or 
dissolved in pyridine, benzene or other 
inert solvent. It can also be prepared by 
mean* of J&-phenylnropionyl nalide dis- 
solved in an organic acid-acceptor such 
as pyridine or a mixture of benzene and 
pyridine containing' sufficient pyridine to 
neutralise the hydrogen chloride 
liberated. 

The structural formula of the new 
compound, testosterone ,/3-phenylpropion- 
ate, according to the invention is as 
follows : 
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The following: examples illustrate 
several methods of producing the new 
derivative according to the present in- 
vention. 

EXAiEPIJi 1. 

A solution of 10 gms. of testosterone 
in 30 ec. of pyridine is cooled in ice and 
7.5 gms. of ^-ohenylpropionyl chloride 
added slowly with stirringv The solution 
is then removed from the ice bath, left 
at room temperature (15 — 20° C) over- 
night and then the excess phenyl- 
propionyl chloride is decomposed vritli 
ice. The solid ester is recrystallised from 
methanol; melting point 116 — 117° C. 

ExAiCPLB 2,. 
A solution of 10 gms. of testosterone 
in 30 cc. benzene and 10 cc. pyridine is 
cooled in itte and 7.5 mgts. ^-phenyl- 
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propionyl chloride added dropvrise with 
stirring. The solution is then rempved 
from the ice bath, left overnight at room 
temperature (15—20° G.) and tlien 
5 wasted with water, dilute sodium car- 
bonate solution and then dilute hydro- 
chloric acid solution. The benzene solu- 
tion after drying: is distilled to dryness 
and recrystallised from methanol; melt- 

10 point 116—117° C. 

Example 3. 
To a solution of 10 gms. of testosterone 
in 30 cc. pyridine is added 12.5 gms. of 
£-phenylpropionic anhydride. After 

15 standing overnight at room temperature 
the excess anhydride is decomposed by 
addition of water, and the testosterone 
0-phenylpropionate crystallised. J* om 
methanol; melting' point 116.5—117' C. 

20 ExAMPias 4. 

To a. solution of 10 gin*, of testo- 
sterone in 30 cc. benzene is added 15 gins, 
of 0-phenyIpropionic- anhydride. After 
standing at 15—20° C. for twenty-four 

25 hours the solution is shaken with water 
and then dilute sodium carbonate solu- 
tion, dried and distilled to dryness. The 
produce is crystallised^ from methanol, 
melting' point 116 — 117° C- 

30 " Example 5. 

10 gms. of testosterone and 12.5 gins, 
of #-phenylpropionic anhydride are 
heated together at 100° C, for five hours. 



The inelfr is then triturated with water 
and the solid washed with dilute sodium 
carbonate solution, dried and crystallised 
from methanol, melting- point 116 — 117° 

o. 

The following- table gives a comparison 
of the properties of the new testosterone 
derivative according to the invention, 
with the already known testosterone pro- 
pionate derivative. The table shows the 
mean seminal vesicle weights (in ragms,j 
at various iaitervals after a single inter- 
muscular injection of 0,1 cc« into cas- 
trated rats ; the results for a range t of 
comparative injections (I to V) being 
given. The different injections listed are 
prepared as follows: — 

Injection I: — Testosterone propionate in 
sesame oil 2,5 ingin. in 0,1 
cc oil. 

II : — Testosterone /i-phenyipio- 
pionate in sesame oil 2.5 
mgm. in 0.1 cc. oil. 
Ill : — Testosterone propiona te 
in ethyl oleate 2.5 mgm. in 
0.1 rc. of the oleate. 
IT ; — Tes tosterone r G-phenylpi o- 
pionate in ethyl oleate 0.5 
mgm. in 0.1 cc. of the oleate. 
Y : — Testosterone 0-pii euyl pro- 
pionate in ©thy] oleate 



mgm. in 0.1 cc. of the oleate. 



3 days 5 days 7 days 



9 days 14 days 



Injection I 
Injection II 
Injection III 
Injection IV 
Injection Y 



23.4 
33.2 
29. G 
22.0 
20.6 



32,9 


36.7 


32-6 


30.4 


48.1 


91.4 


120.2 


7G.S 


50,6 


69.1 


72.1 


37.0 


35.7 


52.2 


53.7 


33,4 


40.3 


107.6 


122.2 


134.5 



21 days 28 days 35 days 42 days 



Injection I 
Injection II 
Injection III 
Injection TV 
Injection V 



21.7 


13.9 


14.6 


18.7 


60.2 


58-3 


50.3 
17.8 


41.6 


21.S 


21.7 


24.1 


32 2 


25.3 


21.0 


23,6 


lOl'.S 


70„1 


62.0 


45.4 



It will be noted from the foregoing 
table that with Injection I maximum 
activity is obtained in seven days, where- 
as with Injection II maximum activity 
is reached in nin e days with a much 
greater degree of activity; moreover even 
after 42 days the activity- is still in 
"■eneral much higher than is reached at 
any time with Injection I. Comparison 
of Injections III and IY shows that the 
activity of the new derivative (Injection 
IY) is such that the fraction (one fifth) 
of the active component present in the 



Injection IY compared with Injection 
III gives approximately the same results 
as with the propionate of Injection III. 
Comparison of the Injections Hi and V 
shows that with the same quantity of 
active material a still higher peak of 
activity is reached after fourteen days 
and that a. great measure of activity is 
preserved even after 42 days. 

What we claim js : — 

1, A new biologically active compound 
consisting of testosterone ff-phenylpro- 
pionate. 
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an organic acid-acceptor sucli as pyri- 
dine, or in a niixture «y£ benzene and 
^pyridine confining- sufficient pyridine to 20 
neutralise the hydrogen chloride 
liberated by the reaofcion. 



2. A methad of preparing- testosterone 

£-phenylpropionate comprising reactingi 

testosterone with a halide of A-phenyl- 

propionic aci-d in the presence of an 
5 organic acid 'acceptor or with the anhy- ™« ^ ^ ^ Acau ^ 

(kjAeoffi-^enylpTopioidcacia. Testosterone 0-phenylpropionate 

o. A method according* to claim 2 using whenever produced by the methods oar- 

tiie anhydride of p-pheuylpropionic acid tinnTa-rlv Aa**™***.* .i _i 

wherein the reaction is accelerated by 
10 heating at a temperature of the order of 

100° C, 

4. A method according to claim 3, 
wherein the reaction is performed in 
pyridine, benzene or other inert solvent, 
15 5, A method according- to claim 2, 
wherein testosterone is condensed with 
jS-phenylpropionic chloride dissolved in 



— : — ,* vrj vjxcs mewiuus par- 

ticularly described and ascertained 25 
herein. 

7. The methods of producing- the testo- 
sterone #-phenvlpropionate substantially 
as herein described with reference to the 
foregoing examples. ^ 
BBOMHEAD & CO., 
Chartered Patent Agents, 
Manfield House, 
3-76— &79, Strand, London, W.C,2. 
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A new and improved Cyclopentanopolyhydrophenanthrene 
Derivative and Methods for its Production 



We, Oeganon LAuoiiATonrBs LmrxEn, 
a British -Company of Brettenham 
House, Lancaster Place, London, W.C.2, 
do hereby declare this invention, to be 

35 described in the following statement: — 
The present invention relates to a new 
uud improved pyclopentanopolyhydro- 
phenanthrene derivative and method for 
its production and it is particularly con- 

40 cerned with the production of a testo- 
sterone derivative having- both a longer 
duration of biological activity and also 
a higher degree of activity than known 
derivatives, 

45 In previous attempts to produce testo- 
sterone derivatives having) a longer dura- 
tion of activity than the commonly used 
simple esters, such as the propionate, 
benzoate, or phenylacetate, it has been 

50 proposed to utilise the cyclopentyl- 
propionate and the cyclohexylpropioiiate. 

It has now been found that outstand- 
ingly successful results are obtained by 
the hitherto unknown testosterone 

55 phenylpropionate. It has been found by 
experiment that this substance maintains 
its activity for a much longer- period 
than the simple esters and even than the 
cyclopentylpropionate or cyclohexyl- 

60 propionate derivatives and in addition it 
somewhat surprisingly exhibits a higher 
degree of activity than either the simple 
esters or the cyclopenfrylpropionate and 
cyclohexylpropionate derivatives. Thus 

65 for example the growth of seminal 
vesicles in castrated rats obtained by in- 
jecting testosterone phenylpropionaite is 
equal to that obtained by injecting four 
times the weight of «the propionate and 

70 the duration of activity is three to four 
times as long. The new derivative can be 



prepared according to the invention by 
condensing testosterone with phenyl- 
propionic anhydride either alone, in 
which case the reaction time is shortened 75 
by heating, or dissolved in pyridine, 
benzene or other suitable solvent. It can 
also be prepared from testosterone and 
phenylpropionyl chloride in a suitable 
solvent such as pvridine or a mixture of 80 
benzene and pyridine containing suffi- 
cient pyridine to neutralise the hydrogen 
chloride liberated. 

The structural formula of *he new 
compound, testosterone phenylpropionate 85 
according to the invention is as follows ; 




QCQCH2CH2 C 6 H S 



9*3 



lha following examples illustrate 
several methods of producing the new 
derivative according to the present in- on 
vention. yu 

EXAMPnB 1. 

A solution of 10 gms. of testosterone 
in 30 co, of pyridine is cooled in ice and 
7 'A P^" ?* ?kenylpropionyl chloride 95 
added slowly with stirring. The solution 
is then removed from the ice bath, left 
at room temperature (15—20° O.) over- 
mght and then decomposed with ice The 
solid ester is recrystalKsed from inn 
methanol, melting point 11(3 — 117° G. 

I/XAitPUEJ 2. 

A solution of 10 gms, of testosterone in 
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30 ee. henzeae and 10 uc. pyridine is 
cooled in ice and 7-5 £rmt$. phenyl- 
prox>ionyl chloride added aropwose 'with 
stirring'. The solution is then removed 

5 from the ice bath, left overnight at room 
temperature (15 — 20™ C-j and then 
washed with water, dilute sodium car- 
bonate solution and then dilute hydro- 
chloric acid solution. The benzene solu- 

10 tion after drying- is distilled to dryness 
and recxystallised from methanol, 116* — 
117° C. 

ExAilPI/E 

To a solution of 10 gins, of testu- 
15 sterone? in 30 cc. pyridine is added 12.5 
gra. of phenylpropionic anhydride. After 
standing* overnight at room temperature 
the solution is decomposed by addition of 
water, and the testosterone phenyl- 
20 propionate crystallised from methanol 
melting- point 116.5—117° C. 



a EXAMPLE 4. 

To a solution of 10 gms. of testo- 
sterone in 30 cc. benzene is added 15 
gm of phenylpropionic anhydride. After 25 
standing at 15 — 20* for twenty-four 
hours the solution is shaken with water 
and then dilute sodium carbonate solu- 
tion, dried and distilled to dryness. The 
product is crystallised from methanol, 30 
melting 1 point 116 — 117°. 

Exaaipi«e 5. 

10 gins, of testosterone and 12-5 gnjs. 
of phenylpropionic anhydride are heated 
together at 100° C. for five hours. The 35 
melt is then triturated with water and 
the solid washed with dilute sodium car- 
bonate solution* dried and crystallised 
from methanol, melting point 116 — 
117° C. 40 
BR03IHEAI) & CO. f 
Chartered Patent Agents, 

239/230, Strand, London, W.C.2, 
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